Transmembrane-domain trapping: a novel method for isolation of cDNAs encoding putative membrane proteins.
We have developed a method that enables us to isolate cDNAs of putative membrane proteins. The system is designed to isolate a cDNA which can provide the transmembrane domain to the extracellular part of the IL-2 receptor alpha chain. We constructed a p18Mac vector by putting part of the IL-2 receptor alpha chain cDNA that encoded its signal sequence and extracellular domain, a cDNA cloning site and a poly(A) additional signal after a strong promoter SRalpha. If a cloned cDNA provides a transmembrane domain in-frame, the extracellular domain of the IL-2 receptor alpha chain will be expressed on the surface of the transfected cells. Otherwise, the chimeric protein will be either secreted or retained inside the transfected cells. We made a cDNA library using p18Mac and screened for cDNA clones which allowed the expression of the extracellular domain of the IL-2 receptor alpha chain on the cell surface. Of the 2000 clones screened, 5 clones were scored as positive. Partial sequence analysis revealed that one clone encoded the amyloid precursor protein, two others encoded mitochondrial proteins and the rest were new. These results suggest the system is effective in isolating cDNAs encoding putative membrane proteins.